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Table S1. Summary of crystallographic data and refinement for 5-11.

Compounds (5) (6) (7) (8) (9) (10) (11)

Empirical formula Co6H39CIlN15NIOS | CsoH76C14C0oN30017 | C16H22CdCINg | CeH22CUN1206 Co4H33B5FsFe Co4H33B5FsZn C16H22N12ZNn0¢g
Nis Nis

Formula weight 867.39 1653.08 537.73 541.99 761.12 770.64 543.82

Crystal size (mm)

0.30x 0.20 x 0.10

0.30x0.14x0.10

0.60 x 0.40 x
0.30

0.50 x 0.30 x
0.25

040 x 0.35 x
0.15

0.50 x 047 x
0.20

0.20 x 0.18 x
0.15

Crystal system Triclinic triclinic monoclinic Monoclinic triclinic Triclinic monoclinic

Space group P -1 (#2) P -1 (#2) P 2,/c (#14) C 2/c (#15) P -1 (#2) P -1(#2) C 2/c (#15)

a(A) 11.1956(13) 11.7384(12) 7.1207(3) 15.2108(11) 11.6977(19) 11.7208(8) 15.3500(5)

b (A) 14.8446(14) 11.7537(11) 17.0820(8) 14.0236(9) 11.7249(9) 11.7347(10) 13.6196(4)

c (A) 14.8844(18) 15.3103(9) 8.8551(4) 11.5087(9) 15.229(2) 15.1727(9) 11.4186(3)

a (%) 119.056(11) 80.114(7) 90 90 79.371(9) 79.553(6) 90

£(°) 92.646(10) 78.156(8) 94.076(2) 108.678(9) 79.491(12) 79.334(6) 109.496(3)

7(°) 110.233(10) 73.278(9) 90 90 73.371(10) 73.196(7) 90

Volume (A3) 1958.6(4) 1965.6(3) 1074.37(8) 2325.6(3) 1948.3(5) 1945.0(3) 2250.31(12)

4 2 1 2 4 2 2 4

pcalc.(g/cm?3) 1.471 1.397 1.662 1.548 1.297 1.316 1.605

F(000) 900 856 540.00 1116 780 788 1120

uMoK,, (cm~T) 0.752 0.637 1.291 0.999 0.463 0.707 1.153

T (K) 293(2) 293(2) 293 293(2) 293(2) 297(2) 150(2)

6 min/max 3.157/26.158 3.035/26.203 3.106/ 27.500 3.455/26.040 2.873/26.165 3.096/26.157 2.454/53.701

Refl. collected/unique 30651/7776 27103/7827 4681/2316 7610/2272 20213/ 7758 15416/7190 17389/7841

Data/restraints/paramet | 7776/156/ 555 7827/50/551 2316/0/133 2272/62/194 7758/60/522 7190/110/506 7841/1/178

ers

Goodness of fit on F? 1.046 1.068 1.065 1.078 1.068 1.030 1.056

Final R indices [I>20(l)] | R4= 0.0514, R4=0.0478, R4 = 0.0469, R4=0.0452, R4=0.0554, R4=0.0456, R4=0.0587,
wR,=0.1412 wR,=0.1397 wR, = 0.1278 | wR,=0.1284 wR,=0.1499 wR,=0.1268 wR,=0.1700

R indices (all data) Rs= 0.0584, Rs= 0.0558, R4 = 0.0489, R4=0.0472, R4=0.0723, R4=0.0506, R4=0.0990,
wWR,=0.1462 wR,=0.1458 wR, =0.1312 wR,=0.1299 wR,=0.1635 wR,=0.1304 wR,=0.1894




Table S2. Selected bond lengths [A] and angles [°] for 5-11.

Compound Bond lengths, A Bond angles, °

5 Ni(1)-N(30) 2.072(2) N(30)-Ni(1)-N(2) 91.94(9)
Ni(1)-N(10) 2.073(2) N(30)-Ni(1)-N(22) 77.68(8)
Ni(1)-N(50) 2.080(2) N(50)-Ni(1)-N(22) 93.84(9)
Ni(1)-N(2) 2.136(2) N(2)-Ni(1)-N(22) 98.81(8)
Ni(1)-N(22) 2.138(2) N(50)-Ni(1)-N(42) 77.18(9)
Ni(1)-N(42) 2.142(2) N(2)-Ni(1)-N(42) 100.49(9)

6 Co(1)-N(10)  2.100(2) N(10)-Co(1)-N(2) 77.14(8)
Co(1)-N(50)  2.116(2) N(50)-Co(1)-N(2) 95.50(8)
Co(1)-N(30)  2.125(2) N(30)-Co(1)-N(22) 75.84(8)
Co(1)-N(2) 2.170(2) N(2)-Co(1)-N(22) 89.40(9)
Co(1)-N(22)  2.170(2) N(10)-Co(1)-N(42) 93.70(8)
Co(1)-N(42)  2.173(2) N(22)-Co(1)-N(42) 101.25(8)

7 Cd(1)-N(3)#1  2.411(3) N(1)#1-Cd(1)-N(1) 180.0
Cd(1)-N(3) 2.411(3) N(3)#1-Cd(1)-CI(1) 89.24(8)
Cd(1)-N(1)#1  2.414(2) N(3)-Cd(1)-CI(1) 90.76(8)
Cd(1)-N(1) 2.414(2) N(1)#1-Cd(1)-CI(1) 89.24(6)
Cd(1)-CI(1) 2.5426(9) N(3)#1-Cd(1)-CI(1)#1 90.76(8)
Cd(1)-Cl(1)#1 2.5426(9) CI(1)-Cd(1)-Cl(1)#1 180.0

8 Cu(1)-0(23) 2.018(5) 0(23)-Cu(1)-N(2) 86.42(17)
Cu(1)-N(2) 2.042(2) N(2)y#1-Cu(1)-N(10)#1 79.22(9)
Cu(1)-N(2)#1 2.042(2) 0O(23)-Cu(1)-N(10) 100.97(14)
Cu(1)-N(10}#1 2.112(2) N(2)-Cu(1)-N(10) 79.22(9)
Cu(1)-N(10)  2.112(2) N(2)#1-Cu(1)-N(10) 97.82(10)

N(10)#1-Cu(1)-N(10)  104.36(13)

9 Fe(1)-N(30)  2.152(2) N(10)-Fe(1)-N(50) 87.89(9)
Fe(1)-N(10)  2.161(2) N(30)-Fe(1)-N(42) 102.94(8)
Fe(1)-N(50)  2.186(2) N(50)-Fe(1)-N(42) 74.03(8)
Fe(1)-N(42)  2.196(2) N(30)-Fe(1)-N(22) 75.53(8)
Fe(1)-N(22)  2.201(2) N(42)-Fe(1)-N(22) 92.11(9)
Fe(1)-N(2) 2.216(2) N(30)-Fe(1)-N(2) 94.02(8)

10 Zn(1)-N(30)  2.1104(18) N(10)-Zn(1)-N(22) 95.60(8)
Zn(1)-N(10)  2.1411(19) N(30)-Zn(1)-N(42) 101.03(7)
Zn(1)-N(50)  2.1512(19) N(50)-Zn(1)-N(42) 75.16(7)
Zn(1)-N(22)  2.191(2) N(22)-Zn(1)-N(42) 91.87(8)
Zn(1)-N(42)  2.191(2) N(30)-Zn(1)-N(2) 94.04(7)
Zn(1)-N(2) 2.211(2) N(42)-Zn(1)-N(2) 99.48(8)

11 N(6)-Zn(1) 2.1884(14) N(11)-Zn(1)-N(11)#1  105.08(8)




N(11)-Zn(1)  2.0637(14) N(11)#1-Zn(1)-O(30)#1 97.75(5)
O(30)-Zn(1)  2.1682(14) O(30)#1-Zn(1)-0(30)  59.80(7)
N(11)-Zn(1)-N(6) 77.57(5)
O(30)#1-Zn(1)-N(6)  95.53(5)
0(30)-Zn(1)-N(6) 89.40(5)
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13C NMR LM:

n
S
I}

3.89

389

89

3.021

3.33H20
2.57
2.51 DMSO

{

3.00—1
3.01-1

DY1 METH.1.fid
bbo5_1H DMSO {C:\Bruker\TOPSPIN} CMAT-YG 18
50
a8
Y
12
HsC
\
J s A
\ —N \
Za 7N\
e ’2‘\N/ NN
HyC 3 8 CHy
6 13
1
o
5
3
8.5 8.0 7.5 7.0

24000
23000
22000
21000
20000
19000
18000
17000
16000
15000
14000
13000
12000
11000
10000
9000
8000
7000
6000
5000
4000
3000
2000
1000

-1000

-2000



Normalized Kubelka-Munk (a.u)

I ’ I N I v I v I v I B I
200 300 400 500 600 700 800
Wavelength (nm)

Figure S1. Diffuse reflectance spectroscopic comparison of LM and 5-11.
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Figure S2. SQUID measurement on 9 carried out over the temperature range (300-5 K)

over three consecutive runs.
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Figure S3. Mdossbauer spectrum in transmission mode of 9 recorded at room

temperature.
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HRMS of LM:

Measured Mass

Relative Abundance

Relative Intensity

NL: 3.50E9
08-6-21-DRAOUI-E2 #2-25 RT: 0.02-0.22 AV:
— 178.10875 24 NL: 3.50E9
T: FTMS + p ESI Full lock ms
] [100.0000-700.0000]

80 —

60 —

40 200.09066

55, 139.07541 201.09398

209.06547
0 122.09667 164.0931 61 ./ ¥
I T T L) | T ] I L | T T 1 I 1
100 150 200 250
m/z
NL: 3.50E9
C8H12N5 Chrg 1 R: 163710 Res. Pwr.
100 — 178.10872 @FWHM

80 —

60 —

40 —

20 -

] i 179.11208
0 T T T T T T T T T T T T T T T
100 150 200 250
m/z

Elemental Composition Results

Peak Mass

17810875

Display Formula | MS Cov. [%] Delta [ppm)] | Theo. mass

CeHizNs 9974 018 178.10872
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HRMS of 5:

Measured Mass
NL: 1.65E9
11-6-21-DRAQOUI-E2 #2-29 RT: 0.01-0.13 AV:
100 — 511.08601 28 NL: 1.65E9
T: FTMS + p ESI Full ms [70.0000-1000.0000]
8 80 688.18712
(4]
8 ]
é 60 294.61912 690.18353
< ]
2 40 206.06847
5 ] 296.61506 693.18247
@ 20
7 ; 397.11397 895.17500
0 ! L Ll 1 U L I =
200 400 600 800
m/z
NL: 1.22E9
C24H3304N15CI1Ni1 Chrg 1 R: 42172 Res.
688.18765 Pwr. @FWHM
100 —
> 804
1z ] - 690.18409
£ 604
2 ]
g 40
[} .
v
20 -
] - 693.18291
0 T T T T T T ll T T
200 400 600 800
m/z
Elemental Composition Results
Peak Mass I Display Formula MS Cov. [%] | Detta [ppm] ‘ Theo. mass
688.18712 CaH 0N 0PN 994 -076 68618765

12



HRMS of 6:

Measured Mass
NL: 5.11E9
10-6-21-DRAOUI-E #3-28 RT: 0.03-0.24 AV:
100 — 206.56759 26 NL: 5.11E9
T: FTMS + p ESI Full lock ms
@ ] [120.0000-1800.0000]
2 80—
©
= ]
5 60
<C .
2 404
B 512.08408
g ]
= R 689.18555
0 I s s | 1125.11495 1551.64519
T T 1 T T T T r'r T ) T T T
500 1000 1500
m/z
NL: 1.43E9
C48HB6N30C02 Chrg 4 R: 118759 Res. Pwr.
100 295.11822 @FWHM
= 804
w
= J
€ 60+
D —
£
o 40—
@ J
o
20—
0 T T T T T T T T T T T T T T T T
500 1000 1500
m/z
Elemental Composition Results
Peak Mass Display Formula MS Cov. [%] | Deita [ppm] | Theo. mass
29511811 CaHusNic™Co: 7807 -037 295.11822
Peak Mass Display Formula MS Cov. [%] Deita [ppm] Theo. mass
29511811 CaaHuNis™Co 99.21 -0.37 295.11822




HRMS of 7:

Measured Mass
NL: T.58E9
09-03-2023-DRAQUI-DY1Cd #16-38 RT:
100 — 503.07353 0.14-0.33 AV: 23 NL: 1.58E9
T: FTMS + p ESI Full lock ms
@© 7] 501.07374 [150.0000-700.0000]
S 80
[+
8 ]
3 60 205.06835 377.19189 505.07286
S o |
= 404 234.05244 200.07.567
= ~ g 507.07227
o 20 445.10596
6 1. l . L L L 561.03260
T 1 T T T T
200 300 400 500
m/z
NL: 3.96E8
C16H22N10Cd1 Chrg 2 R: 139053 Res.
234.05257 Pwr. @FWHM
100 —
> 80
] ]
£ 60
5} —
=
T 40
) ]
o
20 -
0 T B T T T T T T
200 300 400 500
m/z
Elemental Composition Results
Peak Mass Display Formula MS Cov. [%] Delta [ppm] Theo. mass
230.05410 CieHzzNio'™Cd 9953 -0.11 230.05413

14



HRMS of 8:

Measured Mass
NLT 2. 65EY
10-6-21-DRAQUI-E2 #3-25 RT: 0.03-0.22 AV:
100 — 417.13187 23 NL: 2.68E9
4 T: FTMS + p ESI Full lock ms
@ ] [120.0000-1800.0000]
S 804
s ] 419.12993
c
3 60 206.56762
<C .
2 40 208.56558
© ]
€ 0] 45& 0077 689.18502
7] 540.04024
0 = -J‘h’ T T T T
200 300 400 500 600
m/z
NL: 1.75E8
C16H2203N11Cu1 Chrg 1 R: 96221 Res.
— 479.11976 Pwr. @FWHM
> 80
w
z ]
£ 604
2 } -481.11798
£ 40 .
T ]
[v'
20 -
] 483.12399
0 e
T | GEaaa ! T T T T T T T T
200 300 400 500 600
m/z
Elemental Composition Results
Peak Mass Display Formula MS Cov. [%] Delta [ppm] Theo. mass
47911979 CieHaz0:Nu™Cu 9923 006 47911976
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HRMS of 10:

Measured Mass
NL: 1.75E9
10-03-2023-DRAOUI-DY1ZnBF4 #2-21 RT:
100 209.06560 0.02-0.18 AV: 20 NL: 1.75E9

T: FTMS + p ESI Full lock ms
150.0000-700.0000

8 80 210.06376 [ ]

(3]

° 377.19183

3 60

<C

[¢}]

-% 40 297.61606

°

o 20

l l 437.12971 595.00986
0 2 Y i
1 T T I ! I !
200 300 400 500 600 700
m/z
NL: 5.65E8
C24H33N15Zn1 Chrg 2 R: 123634 Res. Pwr.
166 297.61619 @FWHM

> 80

w

&

£ 60

[<}]

=

T 40 -299.61405

&

20
0 T T T I T T T | ! |
200 300 400 500 600 700
m/z
Elemental Composition Results
Peak Mass | Display Formula | MS Cov. [%] | Detta [ppm] | Theo. mass
297.61606 CaaHasNis™Zn 99.02 -046 297.61619

16



